Apparatus And Methods For Producing Shrink Wrap Packaging 
BACKGROUND 

The present invention generally relates to shrink wrap packaging and apparatus 
and methods for producing the same and particularly to shrink wrap packaging and 
5 apparatus and methods for feeding, perforating and cutting a shrink wrap film utilized 
in producing the shrink wrap packaging. 

In shrink wrapping, a single sheet of shrink wrap film is wrapped around the 
product and into a tubular form. The overlapping lateral edges are located beneath the 
product and are sealed or otherwise joined together. During shrinking in a heat tunnel, 

10 the longitudinal edges of the shrink wrap film collapse against the ends of the product 
creating bulls eye-type openings. 

Various deficiencies exist in prior shrink wrap packaging and the methods of its 
fabrication. One such deficiency is that the single sheet of shrink wrap film was 
typically cut from a supply roll of the film. A common manner to cut the sheet from 

15 the web of film was to engage the film with a hot iron to melt the film and thus sever 
the sheet from the film. This hot iron is a high wear component and is always a source 
of operational problems. Another approach is to utilize a rotary cutter which cuts the 
film. However, this approach experienced problems that the new leading edge of the 
web of film did not continue to follow the desired path of the film as a result of the 

20 velocity of the film and air resistance, the memory of the film, and/or the snap back of 
the film when the tension was released on the film because of cutting. These problems 
were overcome by cutting the film while the film is held across the cut and/or by 
including mechanical devices which grasp and pull the new leading edge, but such 
approaches unduly complicated the construction of the apparatus. 

25 U.S. Patent No. 5,771,662 represents a major advance in the field of feeding, 

perforating and cutting a shrink wrap film. Specifically, methods and apparatus are 
disclosed in U.S. Patent No. 5,771,662 for forming a single sheet of film from a web of 
film and connected to the web of film by tie strips to maintain tension on the web of 
film after cutting, with the tie strips later being broken to separate the single sheet of 

30 film from the web of film. 

However, problems have been encountered with narrow or stretchy film. If the 
web of film is too tight when the knife cuts the film, it tends to snap apart. This "whip 
back" causes the lead edge of the next sheet to have folded corners or a lack of tension 


for the next cut. If the web of film is too loose, the film will not be completely cut and 
a jam will result. A folded corner can also cause a jam as the film will not be delivered 
through the opening to the product. 
SUMMARY 

5 The present invention solves these problems and other needs in the field of 

shrink wrapping by providing, in the preferred form, the breaking of tie strips 
connecting a single sheet of film and the new leading edge of a continuous web of film 
by pushing on the single sheet of film being conveyed on a vacuum table, adjacent to 
the trailing edge, and faster than the web of film is being conveyed on the vacuum table 
10 to place tensional forces on the tie strips exceeding their tensional strength. 

It is thus an object of the present invention to provide novel shrink wrap 
packaging and apparatus and methods for producing the same. 

It is further an object of the present invention to provide such novel methods 
and apparatus maintaining tension on the web of film when a sheet is cut therefrom. 
15 It is further an object of the present invention to provide such novel methods 

and apparatus insuring that the web of film follows the desired path when a sheet is cut 
therefrom. 

It is further an object of the present invention to provide such novel methods 
and apparatus preventing snap back and curling of the web of film when a sheet is cut 
20 therefrom. 

It is further an object of the present invention to provide such novel methods 
and apparatus not requiring devices which hold the film across the cut or which grasp 
the leading edge of the web of film. 

It is further an object of the present invention to provide such novel methods 
25 and apparatus overcoming problems encountered with narrow and/or stretchy film. 

These and further objects and advantages of the present invention will become 
clearer in light of the following detailed description of an illustrative embodiment of 
this invention described in connection with the drawings 
DESCRIPTION OF THE DRAWINGS 
30 The illustrative embodiment may best be described by reference to the 

accompanying drawings where: 
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Figure 1 shows a diagrammatic side view of an apparatus for producing shrink 
wrap packaging according to methods of the preferred teachings of the present 
invention. 

Figure 2 shows a partial, cross-sectional view of the apparatus of Figure 1 
5 according to section line 2-2 of Figure 1. 

Figure 3 shows a partial, cross-sectional view of the apparatus of Figure 1 
according to section line 3-3 of Figure 1. 

Figure 4 shows a partial, cross-sectional view of the apparatus of Figure 1 
according to section line 4-4 of Figure 1. 
10 Figure 5 shows a partial, cross-sectional view of the apparatus of Figure 1 

according to section line 5-5 of Figure 1. 

Figure 6 shows a perspective view of the shrink wrap packaging produced by 
the apparatus of Figure 1. 

All figures are drawn for ease of explanation of the basic teachings of the 
1 5 present invention only; the extensions of the Figures with respect to number, position, 
relationship, and dimensions of the parts to form the preferred embodiment will be 
explained or will be within the skill of the art after the following description has been 
read and understood. Further, the exact dimensions and dimensional proportions to 
conform to specific force, weight, strength, and similar requirements will likewise be 
20 within the skill of the art after the following description has been read and understood. 

Where used in the various figures of the drawings, the same numerals designate 
the same or similar parts. Furthermore, when the terms "top", "bottom", "first", 
"second", "width", "length", "end", "side", "horizontal", "vertical", "axial", "radial", 
"longitudinal", "lateral", and similar terms are used herein, it should be understood that 
25 these terms have reference only to the structure shown in the drawings as it would 
appear to a person viewing the drawings and are utilized only to facilitate describing 
the illustrative embodiment. 
DESCRIPTION 

Apparatus for feeding, perforating and cutting a shrink wrap film according to 
30 the preferred teachings of the present invention is shown in the drawings and generally 
designated 10. Generally, apparatus 10 includes first and second pairs of pinch rollers 
12-15 having parallel spaced axes. In particular, the outer peripheries of rollers 12 and 
13 abut and the outer peripheries of rollers 14 and 15 abut. A plane extending 


3 


tangentially from where the peripheries of rollers 12 and 13 abut is also tangent to the 
peripheries of rollers 14 and 15 at their abutment. Apparatus 10 further includes a 
vacuum table 18 including a top conveying surface extending from adjacent to the nip 
of rollers 14 and 15 on the opposite side from rollers 12 and 13. The top conveying 
5 surface lies in the same plane as the plane tangent to the abutments of rollers 12 and 13 
and rollers 14 and 15. In the most preferred form, the plane of the top conveying 
surface of vacuum table 18 and the plane tangent to the abutments of rollers 12 and 13 
and rollers 14 and 15 extends at an acute angle to the horizontal in the order of 40°, 
with the height of vacuum table 18 increasing with increasing spacing from rollers 14 
10 and 15. The speed of the top conveying surface of vacuum table 18 in the most 
preferred form is equal to the linear speed of the peripheries of rollers 14 and 15 at 
their abutment. 

Film 20 is delivered from a film roll 22 through a plurality of dance bars 24 
which create film tension. From dance bars 24, film 20 extends to an idler roller 26. 

15 Film 20 extends tangentially from the periphery of idler vacuum table 18 and the plane 
tangent to the abutments of rollers 12 and 13 and rollers 14 and 15. From idler roller 
26, film 20 extends through the abutment nip of rollers 12 and 13 and then through the 
abutment nip of rollers 14 and 15 and onto the top conveying surface of vacuum table 
18. Thus, film 20 from roller 26 to and including vacuum table 18 lies in a single 

20 plane. After the abutment nip of rollers 12 and 13 and prior to rollers 14 and 15, film 
20 passes over a deck 28 having a top surface lying in the same plane as the plane of 
the top conveying surface of vacuum table 18 and the plane tangent to the abutments of 
rollers 12 and 13 and rollers 14 and 15. 

A first rotary cutter 30 is positioned between the pairs of pinch rollers 12-15. 

25 In particular, cutter 30 includes a shaft 32 rotatable about an axis parallel to and spaced 
from the axes of rollers 12-15. A knife mounting block 34 is rotatably fixed to shaft 32 
such as being slideably mounted thereon but in the most preferred form is integrally 
formed therewith, with block 34 having square cross sections in the most preferred 
form. Shaft 32 is mounted such that mounting block 34 is positioned adjacent but in a 

30 nonabutting relation to film 20 extending between the pairs of pinch rollers 12-15 in all 
rotatable positions of cutter 30. Cutter 30 further includes a cut-off knife 36 mounted 
to one side of mounting block 34 and having a laterally extending cutting edge of a size 
at least equal to and preferably larger than the spacing between the longitudinal edges 
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of the web of film 20. The cutting edge of knife 36 extends radially beyond mounting 
block 34 a distance greater than the radial spacing of film 20 from the axis of shaft 32 
and cutter 30. In the most preferred form, the cutting edge of knife 36 is serrated with 
triangular-shaped, equal-size teeth, with knife 36 being sharpened on all cutting 
5 surfaces and in particular the valley, tooth and the surface of the tooth in the most 
preferred form. The teeth of knife 36 have centers spaced 0.118 inches (2.998 mm) 
and a valley depth from the cutting edge of 0.1429 inch (3.630 mm) with a valley relief 
depth from the cutting edge of 0.2699 inch (6.855 mm) in the most preferred form. 
Knife 36 further includes a plurality of laterally spaced notches 38 formed in the 

10 cutting edge which in the preferred form are centered in the valley between two teeth. 
Notches 38 have a depth into the cutting edge of knife 36 sufficient to prevent cutting 
of film 20 when the cutting edge of knife 36 engages film 20. Notches 38 have a 
relatively narrow width which in the preferred form is slightly greater than the spacing 
between the centers of the teeth of the cutting edge and in the most preferred form is 

15 0.120 inches (3.048 mm). 

In the preferred form, cutter 30 further includes provisions 40 for cutting 
parallel, spaced perforations 56 extending laterally across film 20 and from and 
between the longitudinal edges of film 20. Generally, provisions 40 include an 
elongated knife holder 42 secured to block 34 on the diametric opposite side from knife 

20 36. First and second perf blades or knives 44 are in turn secured to holder 42, with one 
of the knives 44 being parallel to but spaced from knife 42 but with their cutting edges 
extending in opposite tangential directions. The other of knives 44 extends at an acute 
angle in the order of 400 from the first knife 44 in the direction of rotation of cutter 30. 
In the most preferred form, knives 44 each include a plurality of cutting edges which 

25 are spaced laterally from each other, with the cutting edges having equal lateral lengths 
and the spacing between the cutting edges having equal lateral lengths which are equal 
to the lateral lengths of the cutting edges in the most preferred form. In the most 
preferred form, the cutting edges of knives 44 each is in the form of a single V-shaped 
tooth. 

30 In the preferred form, apparatus 10 includes a second rotary cutter 46 which is 

positioned longitudinally in front of the first pair of pinch rollers 12 and 13. In 
particular, cutter 46 includes a shaft 48 rotatable about an axis parallel to and spaced 
from the axes of rollers 12-15. A knife mounting block 50 is rotatably fixed to shaft 48 
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such as being slideably mounted thereon but in the most preferred form is integrally 
formed therewith, with block 50 having square cross sections in the most preferred 
form. Cutter 46 further includes a plurality of laterally spaced vent blades or knives 52 
mounted to one side of mounting block 50 and each having a cutting edge extending 
5 radially beyond mounting block 50 greater than the radial spacing of film 20 from the 
axis of shaft 48 and cutter 46. The lateral width of each knife 52 is relatively small in 
comparison to the lateral width of film 20 and the combined lateral widths of knives 52 
are considerably less than the lateral width of film 20. In the most preferred form, the 
cutting edges of knives 52 are serrated with triangular-shaped, equal-size teeth. 

10 Now that the basic construction of apparatus 10 according to the preferred 

teachings of the present invention has been explained, the operation and some of the 
advantages of apparatus 10 as well as its utilization in the production of shrink wrap 
packaging for a product can be explained and appreciated. Specifically, a web of film 
20 moves from roll 22 through dance bars 24 and around idler roller 26 to the nip 

15 between rollers 12 and 13. Rotary cutter 46 is in a rotational position with knives 52 
not engaging film 20. From rollers 12 and 13, film 20 extends over deck 28 to the nip 
between rollers 14 and 15. Film 20 is under tension in the portion of its path between 
pinch rollers 12-15. Rotary cutter 30 is in a rotational position with knives 36 and 44 
not engaging film 20 and for purposes of explanation it will be assumed that knives 44 

20 are in a rotational position between film 20 and knife 36. From rollers 14 and 15, film 
20 moves on the top conveying surface of vacuum table 18. It should be appreciated 
that the operation of apparatus 10 is continuous. For purposes of explanation, it will be 
assumed that rotary cutter 30 has just finished rotating and knife 36 has substantially 
cut film 20 to define a trailing edge upstream of cut 60 and a leading edge downstream 

25 of cut 60. Based upon the foregoing, the formation of the next single sheet of film 20 
from the web of film 20 according to the teachings of the present invention will be 
explained. Specifically, the web of film 20 is moved along the path of apparatus 10 
until knives 52 are positioned at the first desired longitudinal position from the leading 
edge of film 20. At that time, rotary cutter 46 is rotated to engage the cutting edges of 

30 knives 52 with the web of film 20 to partially cut the web of film 20 and to create a 
plurality of laterally extending cuts 54 in the web of film 20 located between the first 
and second longitudinal edges and leaving unsevered portions of the web of film 20 
laterally between cuts 54. After the creation of cuts 54, rotary cutter 46 is rotated to a 
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rotational position with knives 52 not engaging film 20. Further, the web of film 20 is 
moved along the path of apparatus 10 until knives 44 are positioned at the desired 
longitudinal position from the leading edge of film 20. At that time, rotary cutter 30 is 
rotated to generally simultaneously engage the cutting edges of knives 44 with the web 
5 of film 20 to partially cut the web of film 20 and to create a plurality of first and second 
laterally spaced cuts or perforations 56 in the web of film 20 extending between the 
first and second longitudinal edges and leaving unsevered portions of the web of film 
20 laterally between cuts 56. After the creation of perforations 56, rotary cutter 30 is 
rotated to a rotational position with knives 36 and 44 not engaging film 20 and with 

10 knife 36 in a rotational position between knives 44 and film 20. Further, the web of 
film 20 is moved along the path of apparatus 10 until knives 52 are positioned at the 
second desired longitudinal position from the leading edge of film 20. At that time, 
rotary cutter 46 is rotated to engage the cutting edges of knives 52 with the web of film 
20 to partially cut the web of film 20 and to create a plurality of laterally extending cuts 

15 58 in the web of film 20 located between the first and second longitudinal edges and 
leaving unsevered portions of the web of film 20 laterally between cuts 58. After the 
creation of cuts 58, rotary cutter 46 is rotated to a rotational position with knives 52 not 
engaging film 20. Further, the web of film 20 is moved along the path of apparatus 10 
until knife 36 is positioned at the desired longitudinal position from the leading edge of 

20 film 20. At that time, rotary cutter 30 is rotated to engage the cutting edge of knife 36 
with the web of film 20 to create a cut 60 in the web of film 20 and extending 
substantially between the first and second longitudinal edges, with the cutting edge of 
knife 36 not severing the web of film 20 in notches 38. After the creation of cut 60, 
rotary cutter 30 is rotated to a rotational position with knives 36 and 44 not engaging 

25 film 20 and with knives 44 in a rotational position between film 20 and knife 36. The 
operation is then continued for the next sheet of film 20 in the same manner. 

In the most preferred form, cuts 54, 56, 58 and 60 are formed by planar cutting 
edges having minimal thicknesses. Thus, the creation of cuts 54, 56, 58 and 60 in the 
preferred form does not involve the removal of portions of film 20 such as would be 

30 the case if the cutting edges were annular in shape, were not planar, and/or did not have 
minimal thickness. 

It should be realized that although cuts 54, 56, 58 and 60 are formed in each 
sheet of film 20 in the most preferred form, the actual sequence of cutting can vary 
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depending upon various factors including the particular size of the single sheet of film 
20 desired and/or the desired longitudinal positions of cuts 54, 56 and 58 intermediate 
the leading and trailing edges of the single sheet of film 20. As an example, cuts 54 
could be created in film 20 prior to the creation of cut 60 of the upstream single sheet 
of film 20, cuts 58 could be created in film 20 prior to the creation of perforations 56, 
and the like. 

In the most preferred form, film 20 continues to move through pinch rollers 
12-15 during the rotation of rotary cutters 30 and 46 which accurately create cuts 54, 
56, 58 and 60. However, it should be appreciated that cuts 54, 56, 58, and 60 could be 
created by other types of cutters and/or in alternate modes of operation. 

Cut 60 defines the trailing edge of the single sheet of film 20 which is upstream 
of cut 60 and a new leading edge for the web of film 20 which is downstream of cut 60. 
However, cut 60 includes unsevered portions or tie strips 62 corresponding to notches 
38 formed in knife 36. It should be realized that the single sheet of film 20 remains 
attached to the web of film 20 by tie strips 62, with the single sheet of film 20 thereby 
pulling the leading edge of the web of film 20 toward and through rollers 14 and 15. 
Further, tension of film 20 between pinch rollers 12 and 13 and pinch rollers 14 and 15 
is not completely lost when the single sheet of film 20 is formed from the web of film 
20 by the creation of cut 60. Thus, the possibility of the new leading edge of the web 
of film 20 not following the desired path to pinch rollers 14 and 15 is virtually 
eliminated. Specifically, the web of film 20 is not allowed to snap back because of 
release of tension on film 20 as was previously allowed since tension on film 20 is 
maintained. Similarly, the new leading edge of the web of film 20 will not curl 
because of the memory of film 20 being previously rolled on roll 22 due to the 
interconnection of the upstream single sheet of film 20. Similarly, when cut 60 just 
leaves the nip of pinch rollers 14 and 15, tie strips 62 insure that the leading edge of the 
downstream film 20 lies flushly upon the top conveying surface of vacuum table 18 
and is securely held by vacuum table 18 to prevent film 20 from curling such as the 
result of memory or due to the velocity of film and air resistance. Thus, problems of 
film 20 not continuing to follow the desired path through apparatus are not 
encountered, and devices holding the film across the cut, which grasp the cut, and the 
like are not required. Further, apparatus 10 does not rely upon gravity to advance film 
20 and can be operated at any desired orientation and at any desired position relative to 
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wrapping apparatus 64 including below wrapping apparatus 64. Another major 
advantage is that the distance between rollers 12 and 13 and rollers 14 and 15 can be 
minimized to reduce the longitudinal length of apparatus 10 while still achieving 
enough tension on film 20 to create the next cut by rotary cutter 30 and while making 
5 cleaner cuts on longitudinally shorter lengths of film 20. 

It should be realized that film 20 will be tensioned between pinch rollers 12 and 
13 and pinch rollers 14 and 15. This tensional force can not exceed the tensional 
strength of film 20 and specifically so as to cause undesired stretching, tearing, or 
similar damage to film 20. It should be appreciated that in the most preferred form 
10 where film 20 includes cuts 54, 56 and 58, this tensional force can not exceed the 
tensional strength of the unsevered portions of film 20 laterally between cuts 54, 56 
and 58. 

As the leading edge of film 20 passes between the nip of pinch rollers 14 and 
15, film 20 moves into the next portion of the path of apparatus 10 which in the 

15 preferred form is onto vacuum table 18, with the portion of the path defined by vacuum 
table 18 being contiguous to the portion of the path defined between rollers 12-15. It 
should be appreciated that the portions of film 20 downstream remain in the portion of 
the path downstream from pinch rollers 14 and 15. Vacuum table 18 moves film 20 at 
its speed with the vacuum force holding film 20 against the top conveying surface. 

20 According to the teachings of the present invention, apparatus 10 includes a tie strip 
breaker 80. Specifically, in the preferred form shown, tie strip breaker 80 includes a 
cylindrical roller 82 and, for each sheet of film 20 being fed, a kicker plate 84. In the 
most preferred form, each kicker plate 84 includes an inner portion 84a formed of a 
rigid material such as metal and having an inner surface abutting with the outer surface 

25 of roller 82 and an outer surface concentric to the outer surface of roller 82 and an 
outer portion 84b formed of rubber or similar material and having an inner surface 
abutting with the outer surface of the inner portion 84a and an outer surface concentric 
to the outer surfaces of roller 82 and of inner portion 84a. The outer portion 84a can be 
formed as a single piece or as multiple pieces. Kicker plate 84 has an axial width at 

30 least equal to the width of film 20 and has a circumferential length less than that of 
roller 82 and in the most preferred form in the range of 60°. Tie strip breaker 80 is 
intermittently driven such as by a stepper motor in the most preferred form. 
Specifically, tie strip breaker 80 is rotatable between a disengaged position and an 
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engaged position. In the engaged position, the outer surface of outer portion 84b of 
kicker plate 84 engages with and sandwiches film 20 against vacuum table 18. In the 
disengaged position, tie strip breaker 80 does not interfere with film 20 being conveyed 
on vacuum table 18, and in the most preferred form, tie strip breaker 80 and kicker 
5 plate 84 do not engage film 20 being conveyed on vacuum table. 

Once cut 60 passes between the abutment of pinch rollers 14 and 15 and onto 
vacuum table 18 and is generally aligned with tie strip breaker 80, tie strip breaker 80 
is rotated to engage outer portion 84b with film 20 generally upstream of cut 60. The 
peripheral speed of outer portion 84a is greater than film 20 and vacuum table 18 such 

10 that when film 20 is engaged upstream of cut 60, tie strip breaker 80 pushes the trailing 
edge and a portion of film 20 upstream thereof at a speed faster than vacuum table 18. 
As the leading edge and the portion of film 20 downstream thereof are held by pinch 
rollers 14 and 15 from moving faster than vacuum table, tensional force is placed upon 
tie strips 62 due to the differing speeds upstream and downstream of cut 60. This 

1 5 tensional force should exceed the tensional strength of tie strips 62 causing tie strips 62 
to stretch and break and, generally without deformation of the trailing edge and leading 
edge between tie strips 62. However, due to being pushed at a greater speed than 
vacuum table 18, the trailing edge and a portion of film 20 upstream thereof will be 
rolled up on vacuum table 18 creating a longitudinal spacing from film 20 still held by 

20 pinch rollers 12-15 and will move with and at the same speed as the top conveying 
surface of vacuum table 18. 

The single sheet of film 20 will move on vacuum table 18 to wrapping 
apparatus 64 of any desired construction. In wrapping apparatus 64, the single sheet of 
film 20 is wrapped around the top 66, first and second sides 68, and bottom 70 of the 

25 product 72 desired to be packaged. The longitudinal edges of film 20 extend beyond 
the first and second ends 74 of product 72. It should be understood that product 72 
could be a single component or multiple components such as a plurality of individual 
containers supported upon a tray as shown in the drawings. It should further be noted 
that the leading edge of the single sheet of film 20 overlaps the trailing edge of the 

30 single sheet of film 20 and is positioned over bottom 70 of product 72 or in other words 
the overlapping lateral edges are sandwiched between bottom 70 and the support 
surface for the wrapped product 72. 
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After apparatus 64, the wrapped product 72 is suitably heated such as in a heat 
tunnel 76 where the overlapping lateral edges are sealed together and film 20 is shrunk 
around product 72 in a conventional manner. It should be realized that during 
shrinking, the portions of film 20 extending beyond top 66, sides 68, and bottom 70 
5 collapse against ends 74 of product 72, with the longitudinal edges of film 20 creating 
bulls eye openings 78 intermediate top 66, bottom 70, and sides 68 and closely 
adjacent ends 74 of product 72. It should be realized that sealing the lateral edges of 
film 20 together and shrinking film 20 upon product 72 can be performed in any 
desired manner to form the shrink wrap packaging according to the teachings of the 

1 0 present invention. 

In the most preferred form, the shrink wrap packaging according to the 
teachings of the present invention includes perforations 56 extending from bulls eye 
opening 78 on the first end 74 of product 72 to bulls eye opening 78 on the second end 
74 of product 72 and positioned over top 66 of product 72. It should be appreciated 

15 that rotary cutter 30 should be rotated to cut film 20 so that perforations 56 are located 
intermediate sides 68 and in particular between the uppermost portions of openings 78. 
To remove the shrink wrapping when desired, it is only necessary to grab a 
longitudinal edge of film 20 at one of the openings 78 and pull to tear a strip of film 20 
located between perforations 56 to the other opening 78. It is not necessary to raise the 

20 shrink wrap packaging from the support surface or invert the shrink wrap packaging to 
obtain access or completely tear the strip of film. Thus, the remaining portion of the 
shrink wrapping is then an elongated strip having first and second free lateral edges 
defined by first and second perforations 56, respectively. Because perforations 56 
extend laterally and across the wrap direction of film 20 around product 72, the free 

25 edges of the torn shrink wrapping can be raised from top 66 of product 72 and moved 
outwardly to allow ease of removal of product 72 therefrom and specifically without 
formation of cup-shaped receptacles such as would be formed by having longitudinal 
perforations in the shrink wrapping. Thus, the shrink wrap packaging according to the 
teachings of the present invention allows product 72 to be easily removed from the 

30 shrink wrapping and overcomes the deficiencies of current approaches. 

Further, in the most preferred form, the shrink wrap packaging according to the 
teachings of the present invention includes vent openings 54' in the shrink wrapping 
and positioned in a single row over each of sides 68 of product 72. In particular, as a 
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result of and during the wrapping of film 20 around product 72 and shrinking film 20 
on product 72, lateral cuts 54 and 58 expand into openings 54' which are generally 
oval shaped. Openings 54' are of a large size to readily allow air flow there through 
and specifically are substantially larger than pin holes and are of a substantial size in 
5 comparison to the height and width of product 72. It was found that providing 
longitudinal cuts in film 20 generally at the same location as cuts 54 and 58 did not 
create openings 54' of the desired size. Further, in the preferred form where product 
72 is in the form of multiple components in an array of columns and rows and spaced 
from each other, openings 54' are provided in the shrink wrapping to be aligned with 
10 the spacing between the individual components of product 72, Thus, openings 54' are 
not blocked by the side(s) of any individual component(s) and unrestricted air passage 
is allowed there through. Openings 54' and openings 78 allow free circulation of air 
between the individual components of product 72. Such circulation of air is very 
important if product 72 is packaged warm and allowed to cool after film 20 is shrink 
15 wrapped. An example of such a product 72 where this would be desirable would be 
individual containers of yogurt. It should be appreciated that knives 52 should be 
positioned at the lateral spacing along rotary cutter 46 and rotary cutter 46 should be 
rotated to cut film 20 such that cuts 54 and 58 are located in film 20 with openings 54' 
positioned over sides 68 of product 72 and at the desired location relative to the 
20 particular product 72 being packaged and in the most preferred form with the portions 
of sheet 20 extending over top 66 and bottom 70 of product 72 being free of cuts 54 
and 58 and openings 54'. Thus, the shrink wrap packaging according to the teachings 
of the present invention includes vent openings 54' in the shrink wrapping to allow air 
circulation for cooling, with cuts 54 and 58 which are expanded into vent opening 54' 
25 created during the formation of the single sheet of film 20 from the web of film 20 and 
without requiring extra steps in the production of the shrink wrap packaging. 

It should be realized that deck 28 provides support to the web of film 20 during 
cutting by rotary cutter 30 and specifically reduces the amount of deflection of film 20. 
This reduces the amount of loss of tension during cutting. Although rotary cutter 46 is 
30 positioned in front of pinch rollers 12-15 and does not include structure corresponding 
to deck 28, the web of film 20 should be sufficiently tensioned between idler roller 26 
and pinch rollers 12 and 13 as the result of dance bars 24 and the extent of cuts 54 and 
58 is relatively small in comparison to the extent of cuts 56 and 60. 
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Providing rotary cutter 30 with provisions for creating both cuts 56 and 60 is 
advantageous. Specifically, only a single rotary cutter 30 and deck 28 are utilized as 
opposed to separate rotary cutters for knife 36 and for provisions 40. Further, the 
longitudinal distance between rollers 12 and 13 and rollers 14 and 15 can be minimized 
to thereby minimize the longitudinal extent of apparatus 10. 

Although apparatus 10 and the shrink wrap packaging produced thereby 
includes several unique features according to the preferred teachings of the present 
invention and is believed to produce synergistic results, it should be realized that such 
features can be utilized individually or in other combinations. As an example, 
apparatus 10 could form single sheets of film 20 connected by tie strips 62 to the web 
of film 20 without the creation of cuts 54 and 58 and/or perforations 56. Likewise, cuts 
54 and 58 and/or perforations 56 could be created in single sheets of film 20, with the 
single sheet of film 20 being formed from a web of film 20 by approaches other than 
with use of tie strips 62 as in the present invention. 

Although tie strip breaker 80 is shown in the most preferred form as being 
rotatable and is believed to be advantageous, tie strip breaker 80 according to the 
teachings of the present invention can move between its disengaged and engaged 
positions and can take other forms including but not limited to reciprocal pusher plates. 

Thus since the invention disclosed herein may be embodied in other specific 
forms without departing from the spirit or general characteristics thereof, some of 
which forms have been indicated, the embodiments described herein are to be 
considered in all respects illustrative and not restrictive. The scope of the invention is 
to be indicated by the appended claims, rather than by the foregoing description, and 
all changes which come within the meaning and range of equivalency of the claims are 
intended to be embraced therein. 
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